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PROBLEM TO BE SOLVED: To provide a light-emitting element which can be 
easily processed or the like and exhibit good light emission performance. 
SOLUTION: A conductive substrate 8 is made of an Fe~Ni alloy and conductive 
adhesive is Au-Sn solder 7. In the method for manufacturing a semiconductor 
light-emitting element, after GaN-based semiconductor layers containing a 
luminous layer have been formed on a GaAs (1 1 1) A substrate, an electrode 
surface provided on the laminate is bonded to the conductive substrate 8 with the 
conductive adhesive, and then the GaAs (111) A substrate is removed. The 
removal of the GaAs (1 1 1) A substrate is carried out by wet etching with the use 
of an ammonium-series etchant. 
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* NOTICES * 
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damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] n mold gallium nitride (GaN) layer in which p mold gallium nitride (GaN) layer or n mold electrode with which p mold electrode 
was prepared was prepared, The conductive substrate pasted up on said p mold or n mold electrode with electroconductive glue, And 
the semi-conductor light emitting device characterized by consisting of laminatings which serve as a field in which it is on said p mold or 
n mold gallium nitride layer (GaN), and p mold or n mold electrode is prepared from the gallium nitride (GaN) system semi-conductor 
layer containing the luminous layer which grew on the opposite side. 

[Claim 2] The semi-conductor light emitting device according to claim 1 characterized by a conductive substrate being an iron-nickel 
(Fe-nickel) alloy or a copper-tungsten (Cu-W) alloy. 

[Claim 3] The semi-conductor light emitting device according to claim 1 characterized by electroconductive glue being golden-tin (Au- 
Sn) solder or lead-tin (Pb-Sn) solder. 

[Claim 4] The manufacture approach of the semi-conductor light emitting device according to claim 1 characterized by removing and 
manufacturing said substrate for growth after pasting up the electrode surface and the conductive substrate which were formed in the 
front face of the laminating which consists of a gallium nitride (GaN) system semi-conductor layer containing the luminous layer which 
grew on the substrate for growth using electroconductive glue. 

[Claim 5] The manufacture approach of the semi-conductor light emitting device according to claim 4 characterized by the substrate for 

growth being gallium arsenide (GaAs), indium phosphide (InP), indium arsenide (InAs), or gallium phosphide (GaP). 

[Claim 6] The manufacture approach of the semi-conductor light emitting device according to claim 4 or 5 which is the cubic (111) 

substrate with which the substrate for growth consists of gallium arsenide (GaAs). indium phosphide (InP), indium arsenide (InAs). or 

gallium phosphide (GaP), and is characterized by a gallium nitride (GaN) system semi-conductor layer being hexagonal. 

[Claim 7] The manufacture approach of a semi-conductor light emitting device given in any 1 term of claims 4-6 characterized by being 

the cubic (1 1 1) A substrate with which the substrate for growth consists of gallium arsenide (GaAs). 

[Claim 8] The manufacture approach of a semi-conductor light emitting device given in any 1 term of claims 4-7 characterized by 
removing the substrate for growth by the wet etching using ammonia system etchant. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mainly blue and green light emitting device which used the gallium nitride (GaN) 

system semi-conductor, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Drawing 6 is the sectional view showing the structure of the blue and green light emitting device of a GaN 
system using the silicon on sapphire marketed now indicated by for example, the Nikkei Science October issue (1994) and p.44. [0003] 
This blue and green light emitting device serve as the structure where the cladding layer 14, the luminous layer 15, the cladding layer 16, 
and the GaN epitaxial layer 17 were formed in order on the epitaxial wafer which consisted of silicon on sapphire 11, a GaN buffer layer 
12 formed on the substrate 11, and a hexagonal GaN epitaxial layer 13 formed on the GaN buffer layer 12, and the laminating of the 
nitride system semi-conductor layer was carried out. On the GaN epitaxial layer 13 and 17, electrodes 18 and 19 are formed, 
respectively. Moreover, in this blue and green light emitting device, the GaN buffer layer 12 is formed in order to ease distortion by the 
difference of the lattice constant of silicon on sapphire 11 and the GaN epitaxial layer 13. 

[0004] since insulating sapphire is used for the above-mentioned blue and green light emitting device as a substrate 1 1 , in case it forms 
an electrode and creates a component, it forms two sorts of electrodes in the same field side — required — patterning by the 
photolithography is needed twice or more, it is necessary to etch the nitride by reactive ion etching further, and a complicated process 
is required from a certain thing. 

[0005] Moreover, since the degree of hardness of sapphire is high, it also has the problem of being hard to cut in case it is isolation. 
Then, it replaces with the sapphire which has such a fault, and the attempt in which conductive GaAs is used as a substrate is made. 
[0006] for example, Journal of Crystal growth of GaN of a cubic [149 / Growth164 (1996) and / p / top / GaAs (100) side ] — Journal 
ofElectronic Materials vol.24No.4 (1995) and p213 — MOVPE — growth of GaN to the Ath page [ of GaAs by law (organic metal 
gaseous phase epitaxial law) ] (111) and Bth page (111) top of GaAs is reported. 

[0007] moreover — JP.8-181070.A — a temperature requirement 700 degrees C or more — the organic metal chloride gaseous phase 
from which it is and growth of a GaN epitaxial layer with a sufficient property is obtained — epitaxial — law is indicated. By this 
approach, it supplies on a substrate by making an m group element into a chloride by introducing into a hydrogen chloride and 
coincidence within a reaction the TR group organic metal which is the raw material of an HI compound semiconductor. 
[0008] 

[Problem(s) to be Solved by the Invention] Since the light emitting device of the conventional GaN system semi-conductor layer uses 
hard sapphire for the substrate with insulation, it is as above-mentioned that electrode production takes a complicated process and 
processing of cutting in the case of isolation etc. also has difficulty. Such a problem will be solved if a substrate like for example, the 
conductivity GaAs is used there. 

[0009] However, if the substrate of GaAs is used, for example, the light which came out of the luminous layer of a GaN system semi- 
conductor layer will be absorbed by the substrate of GaAs. and the reinforcement of the reflected light from the substrate will fall. 
Therefore, when the substrate of GaAs is used, sufficient luminescence reinforcement cannot be obtained. It is considered because the 
band gap (difference of the quantum state energy of the electron in a crystal) of the substrate of GaAs is smaller than that of a GaN 
system semi-conductor layer. 

[0010] The manufacture which solved the above-mentioned trouble is easy for the purpose of this invention, and it aims at offering the 

semi-conductor light emitting device which carries out good luminescence. 

[0011] 

[Means for Solving the Problem] The p mold GaN layer in which, as for the semi-conductor light emitting device by this invention, p 
mold electrode was prepared, The laminated structure of the conductive substrate pasted up with said p mold electrode and 
electroconductive glue, and the GaN system semi-conductor layer formed on said p moid GaN layer. Or it consists of the n mold GaN 
layer in which n mold electrode was prepared, a conductive substrate pasted up with said n mold electrode and electroconductive glue, 
and a laminated structure of the GaN system semi-conductor layer formed on said n mold GaN layer. 

[0012] And said conductive substrate is a Fe-nickel alloy or a Cu-W alloy, and said electroconductive glue of the semi-conductor light 
emitting device of this invention is Au-Sn solder or Pb-Sn solder. 

[0013] The manufacture approach of the semi-conductor light emitting device by this invention pasted up the electrode surface 
prepared in the front face of said laminating with electroconductive glue on the conductive substrate, after growing up the laminating of 
a GaN system semi-conductor layer to be the substrate for growth which is GaAs. InP, InAs, or GaP. And it is characterized by 
removing the substrate for growth which is said GaAs. InP, InAs, or GaP. 

[0014] Moreover, said substrate for growth is a cubic (11 1) substrate, and said GaN system semi-conductor layer is hexagonal. 
Especially the substrate for growth is GaAsO 1 1) A, and a GaN system semi-conductor layer is hexagonal. It removes by carrying out 
wet etching of the substrate for growth by ammonia system etchant. 
[0015] 

[Embodiment of the Invention] The semi-conductor light emitting device by this invention does not contain an insulating layer in the 
structure of a light emitting device. Therefore, a complicated process is not needed for electrode formation like [ at the time of using for 
a substrate the sapphire which is an insulating layer ]. Moreover, if the substrate for growth into which the laminating was grown up is 
removed after pasting up the laminating of the GaN system semi-conductor layer which uses electroconductive glue for a conductive 
substrate and contains a luminous layer when a thing like GaAs with a band gap smaller than the luminous layer of a GaN system semi- 
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conductor layer is used as a substrate for growth, the absorption of light by said substrate for growth will be lost and it will become 
good luminescence. 

[0016] If a Fe-nickel alloy or a Cu-W alloy excellent in thermal conductivity is used for a conductive list as a conductive substrate, 
luminescence by the low power will be possible and emission of heat will also become good. 

[0017] If the melting point uses for electroconductive glue 250 degrees C or more of a certain Au-Sn solder (for example, commercial 
item which is the melting point of 280 degrees C) or Pb-Sn solder (for example, commercial item which is the melting point of 280 
degrees C), temperature can be raised to about 200 degrees C for electrode formation, and a good electrode can be created easily. 
[0018] As a substrate for growth with which the laminating of a GaN system semi-conductor layer is formed, if GaAs, InP, InAs, or GaP 
is used, the substrate for growth can carry out etching removal easily. Moreover, hexagonal GaN can be grown epitaxiaily if a cubic (111) 
substrate is used. 

[0019] Furthermore, if a GaAs(11 1) A substrate (1 11) (GaAs substrate all whose field tops are Ga(s)) is used, the laminating of a good 
GaN system semi-conductor layer is producible. 

[0020] When wet etching is carried out to etching of a GaAs substrate using ammonia system etchant. it is easy to carry out etching 
removal of the GaAs substrate, and in order not to do damage to a GaN system semi-conductor layer list in the laminating, the above- 
mentioned etchant is desirable. 

[0021] Next, the example which showed concretely how the invention in this application would be carried out is indicated. 
[0022] (Example) The organic metal chloride gaseous-phase epitaxial method (although the outline of the equipment is shown in drawing 
4 , the GaAs0 11) A substrate 1 is installed in the reaction chamber 54 which consists of a quartz.) This equipment is equipped with gas 
inlets 51 and 52, the exhaust port 53. and the resistance heating heater 55. In addition, this equipment is the same as the equipment 
shown in JP.8-181070.A which the invention-in-this-application person indicated. It uses. On the GaAs(111) A substrate 1 with a 
thickness of 350 micrometers The GaN buffer layer 2 with a thickness of 100nm, The laminating of the GaN system semi-conductor 
layer which consists of a 0.5-micrometer p mold GaN layer 5 of the carrier concentration 1x1018 (cm-3) was grown up to be this order 
by 2 micrometers in thickness by 0.5 micrometers in the n mold GaN layer 3 of the carrier concentration 1x1019 (cm-3), the InGaN 
luminous layer 4 with a thickness of 0.1 micrometers, and thickness. 

[0023] On the p mold GaN layer 5 which is the outermost surface of the laminating which consists of the above-mentioned GaN system 
semi-conductor layer, nickel and the electrode 6 which it comes to vapor-deposit in order of Au were produced, and 400 degrees C and 
the alloying for 5 minutes were given. Drawing 2 showed the cross section of the laminating which consists of a GaAs(11 1) A substrate 
1 and a GaN system semi-conductor layer, and the epitaxial wafer which consists of an electrode 6. 

[0024] Then, the conductive substrate 8 of a Fe-nickel alloy (at % of the weight, nickel consists 46% and the remainder consists of Fe 
and an unescapable impurity.) was pasted up on the electrode 6 on the p mold GaN layer 5 of the above-mentioned outermost surface 
using the Au-Sn solder 7 of marketing with a melting point of 280 degrees C. [( Drawing 3 ) 0025] When immersion (wet etching) was 
carried out to the solution which mixed aqueous ammonia and hydrogen peroxide solution by 1:2, and kept the epitaxial wafer shown in 
drawing 3 at 25 degrees C for 90 minutes, only the GaAs(11 1) A substrate 1 was removed and the structure of drawing 1 was acquired. 
[0026] The electrode of an indium (In) was created at 200 degrees C on the GaN buffer layer 2 in the outermost surface of the 
structure of drawing 1 , and when the current was passed between the electrodes 6 which it comes to vapor-deposit in order of nickel 
and Au, light was emitted blue. In addition, even if 46% and the remainder changed to the Fe-nickel alloy with which nickel consists of Fe 
and an unescapable impurity by weight % and used Cu20% of sintered alloy W80% by weight %, light was similarly emitted in good blue. 
[0027] (Example of a comparison) In order to observe the difference in the luminescence reinforcement by the light absorption of the 
different substrate with two kinds of different substrates, a Fe-nickel alloy substrate and a GaAs substrate, the thing of the cross 
section of the epitaxial wafer shown in drawing 5 was made into the example of a comparison. 

[0028] That is, the electrode 9 of a laminated structure which is from an AuGeNi alloy layer, nickel layer, and Au layer on the GaAs(111) 
A substrate 1 side in the structure of drawing 2 was created, and when the current was passed between the electrode 9 and the 
electrode 6 which it comes to vapor-deposit in order of nickel and Au, light was emitted blue. But the luminescence reinforcement of 
the example of a comparison was about 70 percent of the weak thing of the luminescence reinforcement of the above-mentioned 
example. 
[0029] 

[Effect of the Invention] As explained above, according to this invention, there was little absorption of light in a substrate, and it became 
possible to manufacture easily the semi-conductor light emitting device which emits light good. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of an epitaxial wafer of the time of carrying out etching removal of the GaAs 
substrate in an example. 

[Drawing 2] It is the sectional view showing the structure of an epitaxial wafer of the time of producing p mold electrode in an example. 
[Drawing 3] It is the sectional view showing the structure of an epitaxial wafer of the time of pasting up a p mold GaN layer side on an 
iron nickel alloy in an example. 

[Drawing 41 It is drawing showing the outline of the equipment of the organic metal chloride gaseous-phase epitaxial method. 
fDrawing 5] It is the sectional view showing the structure of an epitaxial wafer of the time of producing an electrode to a GaAs 
substrate side in the example of a comparison. 

[Drawing 6] It is the sectional view showing the structure of an example of the blue semi-conductor light emitting device using silicon on 
sapphire. 

[Description of Notations] 
1: GaAs0 1 1) A substrate 
2: GaN buffer layer 
3: n mold GaN layer 
4: InGaN luminous layer 
5: p mold GaN layer 

6: The electrode which it comes to vapor-deposit in order of nickel and Au 
7: Au-Sn solder 

8: The conductive substrate of a Fe-nickel alloy 

9: The electrode which consists of a laminated structure which consists of an AuGeNi alloy layer, a nickel layer, and an Au layer 
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T'£>& pSGaN«5cO±^Ni . AuiOilltC^SLT^^^E 
6S-^L. 4<XTC. 5^<7)^ftS-ML/c. GaAs (111) 

[0024] Z\<rm^ SL*280*C<OflT|E«OAu-Sn4 i BB7^ 
fflV">T JitSS«ffi<OpSGaNii5<0±«0Sflg6tcFe-Ni^- 
^fe («S%"CNi*«46%. SM6^eau^r»«PRW!l!jj; 

) n&'s&mmzmmLfc. (S3) 

[00 25] 133 (C^-f-Xtf^dr^r^x^S-. 7V 
* x T * t iige-fblc^* 4: 1 : 2Tig-£ LTZS'CC^o^ 
JSffiCO^IBiaBI (>7x«y hlvfy/) L^i:^^, 
GaAs (111) A3S«l<0**q»*$*iaiO«Jfti»^. 

[ 0 0 2 6 ] 121 1 COffimn&mWlZ&ZGamv 7tI2 
<?D_fc.{C200 , CT'f >is*7l\ (In) ^mSISf^fig; Ni, A 

S%T-W80%, Cu20%<7)fiJjg^^fflV^rt. R«K=ft 

[0 0 27] (Jt^J) Fe-Ni^aa&ttfcGBAsaSfitfW 

JR^J:|.«7lc5&KO^u€:fH^-ri.^. H5(c^1"X 
f^drv'-r^^x^NOEiBcOtcOJrJtifPJi: L^. 
[0 0 28] -Ttch-h. 02<7)ffijttC*Jtt-i.GaAs (11 
1) AS&lfflKc. AuGeNi^Jf. Niil. ZWAu/f*^ 

mmLxzhwmtwmiznffiZffiitztzz. wfe 



(4) 
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[00 29] 

[01 3 l&teWcfc^TGaAs^^x-y^-vj/I^L^ 
Xhh. 

[02] H^WCt3V^TpM«ffi^f^L^i:^^T' 
<7) N xt'?^i^/l^x^flij££^tlrffi0T'&&. 

Tpf BrEi0T'£>-£> . 

[04 ] 3rfig£JR?0 7>f K^fflxt^dr^^/Pffi^ 
MOilW2:^-r0T-S).g). 



[05] it«ffi«J(ctJ^TGaAsS«[(ia^mii$:fmL^fc 

[#■^18^3 

1 : GaAs (111) Ag« 

2 : GaNA-y 7t1 

3 : nSGaNJl 

4 : InGaN^yg 

5 : pMGaNJl 

6 : Ni, kucrymizmMLXtchm 

7 : Au-Sn^ffl 

8 : Fe-Ni -£:£<7)^t£2£lg 

9 : AuGeNi^S. NiJI. kum^^hWMm i£#>£>5: 



[01 ] 



[03] 




